Preparation, characterization and application of interleukin-1 beta mutant proteins with surface-accessible cysteine residues.
Two mutants of interleukin-1 beta (K27C and K138C) were produced using site-specific mutagenesis in which lysine residues at positions 27 and 138 of the mature protein sequence were substituted by cysteine residues. The conformations of the mutant proteins were studied by 1H-NMR spectroscopy and shown to be similar to the wild-type protein. The receptor-binding affinity and biological activity of K27C and K138C were also similar to wild-type protein. The substituted cysteines in both mutant proteins were shown to be solvent-accessible as judged by their reactivity towards sulfhydryl reagents. As the wild-type protein contains two cysteines, which are both solvent-inaccessible in the native state, the mutants offer the opportunity to introduce probes in a sequence-specific manner via reaction with sulfhydryl groups. Examples of this are described in which the K138C was disulfide-linked to phycobiliproteins. The highly fluorescent conjugates had similar receptor-binding affinities to that of the wild-type unconjugated protein and were found suitable for flow-cytometric analysis.